Intestinal parasitic infections remain a major public health problem worldwide. A significant proportion of these infections occur in the populations of Southeast Asia and the developing countries. In 2008, approximately 500 million people were estimated to harbor soil-transmitted nematode infections and over 40 million people were considered to have food-borne trematode infections \[[@b1-kjp-55-5-579]\].

There were a few national survey reports on intestinal helminth infections in China, including soil transmitted nematodes and food-borne trematodes. The number of individuals infected with soil-transmitted helminths in China is estimated to be 129 million, with more than 12 million infected with *C. sinensis* \[[@b2-kjp-55-5-579]--[@b5-kjp-55-5-579]\]. The previous report showed that the prevalence of soil-transmitted intestinal nematodes, such as *Ascaris lumbricoides, Trichuris trichiura*, and hookworms, was 4.6% in Jilin Province in 2003 \[[@b6-kjp-55-5-579]\]. The prevalence of *Clonorchis sinensis* infection was reported as high as 18.5% in Jilin Province from 2004 to 2012 \[[@b7-kjp-55-5-579]\].

Jilin Province is partly bordered by the northeast Russia and North Korea, and larger than the Republic of Korea. Yanbian Prefecture is located at South-Eastern part of Jilin Province, and designated as an autonomous region due to the vast inhabitation of ethnic Korean populations. On the other hand, there were only a few epidemiological studies on the prevalence of intestinal parasites in Jilin Province. Moreover, there is no report on the intestinal parasitic infections in Yanbian Prefecture. Therefore, we investigated the prevalence of parasitic infections among inhabitants in Yanbian Prefecture by a collaborative project between Korea and Yanbian.

This study was conducted in Yanbian Prefecture between July 2006 and September 2013. Yanbian Prefecture is administratively divided into 6 cities and 2 counties: Longjing City, Yanji City, Dunhua City, Hunchun City, Helong City, Tumen City, Wangqing County, and Antu County ([Fig. 1](#f1-kjp-55-5-579){ref-type="fig"}). Fecal specimens were collected from 8,396 inhabitants selected from the 8 regions (6 cities and 2 counties). These specimens were transferred to the laboratories of the Yanbian Center for Disease Control and Prevention for analyses. The formalin-ether sedimentation technique was used to determine the presence of helminth eggs and protozoan cysts, and for 8,396 inhabitants, cellotape anal swap was used to detect the presence of *Enterobius vermicularis* \[[@b8-kjp-55-5-579],[@b9-kjp-55-5-579]\]. Parasite-positive individuals were treated with appropriate anti-parasitic drugs at the end of the survey. Fisher's exact test or chi-square test for trends were performed for categorical variables. SPSS 12.0 (SPSS, Chicago, Il-linois, USA) was used for all statistical analyses. Statistical significance was set at a *P*-value of less than 0.05.

Among 8,396 inhabitants participated in the survey, 132 (1.57%) were infected with various intestinal parasites. *Ascaris lumbricoides* was the most common, with an average egg-positive rate of 0.80%. The rate for *A. lumbricoides* was the highest in Longjing City ([Table 1](#t1-kjp-55-5-579){ref-type="table"}). The other prevalent species in Yanbian Prefecture was *Entamoeba* spp. (0.23%), followed by heterophyid flukes (0.15%), *C. sinensis* (0.08%), *Enterobius vermicularis* (0.07%), hookworms (0.06%), *Trichostrongylus* spp. (0.06%), *Giardia lamblia* (0.04%), *Paragonimus* spp. (0.02%), *Diphyllobothrium* spp. (0.02%), and *Trichuris trichiura* (0.02%). A total of 8,396 fecal samples were collected to survey; 2,162 from Wangqing County, 2,012 from Longjing City, 1,714 from Yanji City, 508 from Tumen City, and 500 each from Dunhua City, Hunchun City, Helong City, and Antu County. The infection rate of parasites was highest in Longjing (2.04%), followed by Tumen (1.77%), Yanji (1.69%), Antu (1.60%), Dunhua (2.20%), Helong (1.40%), Wangqing (1.02%), and Hunchun (1.0%) ([Table 1](#t1-kjp-55-5-579){ref-type="table"}). Overall prevalence for intestinal parasites were 1.58% (0--2.16%) in males and 1.57% (0.58--3.73%) in females, respectively ([Table 2](#t2-kjp-55-5-579){ref-type="table"}).

By the present study, it has been confirmed for the first time that the prevalence of intestinal parasites is relatively low in the residents of Yanbian Prefecture, Jilin Province, China. They are also very low when we compared with those of the previous study performed in the other regions of Jilin Province. In case of *A. lumbricoides* infection, the prevalence was 0.80% in our study, but it was 4.6% in a previous study \[[@b6-kjp-55-5-579]\]. The prevalence of soil-transmitted helminths, i.e., *A. lumbricoides*, *T. trichiura*, and hookworms, are variable according to surveyed areas, and they are closely related with environmental conditions, rural or urban, and agricultural or industrial regions. The low proportion of farming population in Yanbian Prefecture could explain, at least partly, the low prevalence of *A. lumbricoides* infection \[[@b10-kjp-55-5-579]\].

The prevalence of *C. sinensis* infection in Yanbian Prefecture in this study was much lower than that in Jilin Province, in a survey performed from 2004 to 2014 \[[@b11-kjp-55-5-579]\]. The ecological factors, i.e., intermediate hosts for larval worm development and definitive hosts for egg supply, are essential to maintain the life cycle of this liver fluke. Additionally, traditional habit of eating raw fish by residents is an important factor to maintain the endemicity of clonorchiasis epidemiologically. Fortunately, there are few ecological and epidemiological factors favorable for *C. sinensis* infection in Yanbian Prefecture. The water systems of river and lakes are not so developed, and then edible fish resources are not enough in this region.

In summary, our data showed various intestinal parasitic infections in the surveyed areas of Yanbian Prefecture, China; however, the prevalence rates were generally low. Although not conceptually new, our results are important because they provide basic data and important information about parasite infections in the Yanbian area.

This work was supported by the Endemic Diseases Control Program (NIH 4800-4847-311) from the National Research Institute of Health, Centers for Disease Control and Prevention, Ministry of Health and Welfare, Republic of Korea.

**CONFLICT OF INTEREST**

All authors declare no conflict of interest.

![Surveyed areas, 6 Cities and 2 Counties, in Yanbian Prefecture.](kjp-55-5-579f1){#f1-kjp-55-5-579}

###### 

Positive rates of intestinal helminths and protozoans according to locality and parasite species

  Region     No. of Subjects examined   No. of cases positive for helminth eggs (%)                                                                                                                   
  ---------- -------------------------- --------------------------------------------- ----------- ----------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ------------
  Wangqing   2,162                      \-                                            7 (0.32)    4 (0.19)    1 (0.05)   \-         \-         5 (0.23)   2 (0.09)   2 (0.09)   \-         1 (0.05)   22 (1.02)
  Longjing   2,012                      33 (1.64)                                     3 (0.15)    \-          \-         \-         2 (0.10)   \-         1 (0.05)   \-         2 (0.10)   \-         41 (2.04)
  Yanji      1,714                      19 (1.10)                                     1 (0.06)    \-          4 (0.23)   3 (0.18)   2 (0.12)   \-         \-         \-         \-         \-         29 (1.69)
  Dunhua     500                        1 (0.20)                                      2 (0.40)    5 (1.00)    \-         3 (0.60)   \-         \-         \-         \-         \-         \-         11 (2.20)
  Hunchun    500                        2 (0.40)                                      1 (0.20)    \-          1 (0.20)   \-         1 (0.20)   \-         \-         \-         \-         \-         5 (1.00)
  Helong     500                        4 (0.80)                                      \-          3 (0.60)    \-         \-         \-         \-         \-         \-         \-         \-         7 (1.40)
  Tumen      508                        7 (1.38)                                      \-          1 (0.20)    \-         \-         \-         \-         \-         \-         \-         1 (0.20)   9 (1.77)
  Antu       500                        2 (0.40)                                      5 (1.00)    \-          1 (0.20)   \-         \-         \-         \-         \-         \-         \-         8 (1.60)
  Total      8,396                      68 (0.80)                                     19 (0.23)   13 (0.15)   7 (0.08)   6 (0.07)   5 (0.06)   5 (0.06)   3 (0.04)   2 (0.02)   2 (0.02)   2 (0.02)   132 (1.57)

###### 

Positive rates of intestinal parasites according to locality and gender

  Localities        No. positive/No. examined (%)                     
  ----------------- ------------------------------- ----------------- ------------------
  Wangqing County   16/1,135 (1.41)                 6/1,027 (0.58)    22/2,162 (1.02)
  Longjing City     16/818 (1.96)                   25/1,194 (2.09)   41/2,012 (2.04)
  Yanji City        15/737 (2.04)                   14/977 (1.43)     29/1,714 (1.69)
  Dunhua City       0/205 (0.00)                    11/295 (3.73)     11/500 (2.20)
  Hunchun City      1/216 (0.93)                    4/284 (1.41)      5/500 (1.00)
  Helong City       3/223 (1.35)                    4/277 (1.44)      7/500 (1.40)
  Tumen City        3/172 (1.74)                    6/336 (1.79)      9/508 (1.77)
  Antu County       5/231 (2.16)                    3/269 (1.12)      8/500 (1.60)
  Total             59/3,737 (1.58)                 73/4,659 (1.57)   132/8,396 (1.57)
